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PROBLEM TO BE SOLVED: To demonstrate the 
maximum capacities of an NOx absorption catalyst and a 
three components catalyst not only in the initial state 
but after thermal endurance by arranging a second 
monolithic catalyst containing a specified amount of a 
specified component and a third monolithic catalyst 
containing a specified amount of a specif^ component 
In series on the downstream side of exhaust gas. 

SOLUTION: A noble metal layer and a first monolithic 
catalyst are arranged on the upstream side of an exhaust 



gas flow. On the downstream side of the first monolithic 
catalyst in the exhaust gas flow is arranged a second 
monolithic catalyst containing 0.1-0.4 mol per one Oter 
of the monolith catalyst which contains a noble metal 
component consisting of Ft, Pd, and Rh and consists of 
an alkali metal, an alkaline earth metal, and a rare 
earth metal. Moreover, on the downstream side of the 
second monolithic catalyst In the exhaust gas flow is 
arranged a third monolithic catalyst oontatning the 
noble metal of the second monolithic catalyst and cerium 
and additionally 0.1 mol or below per one liter of the 
monolithic catalyst of the component of the second 
monolithic catalyst 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The 1st catalyst bed containing at least one sort of noble-metals components chosen from the 
group which changes from platinum, palladiiun, and a rhodium to the upstream of exhaust gas. At least 
one sort of noble-metals components chosen from the group which sirranges the 1st monolithic catalyst 
which comes to prepare the layer of a fireproof porosity inorganic compoimd on this 1st catalyst bed, 
and changes from platinmn, palladium, and a rhodium to the downstream, The 2nd monolithic catalyst 
which comes to contain at least one sort of components chosen from the group which consists of alkali 
metal, alkaline earth metal, and a rare earth metal in 0.4 mols or less exceeding monolithic catalyst IL 
per 0.1 Mol is arranged. At least one sort of noble-metals components furthermore chosen from the 
group which changes from platinum, palladium, and a rhodium to the downstream, A ceriiun is 
contained. Further Alkali metal, The catalyst for exhaust gas clarification characterized by arranging to a 
serial the 3rd monolithic catalyst which monolithic-catalyst IL Hits and comes to contain at least one 
sort of components chosen from the group which consists of alkaline earth metal and rare earth metals 
other than a cerium in 0.1 mols or less. 

[Claim 2] The 2nd monoHthic catalyst is 1-aBOb (the inside of a formula, 0< x<l, 0<a<0.2, b: at least 
one sort of components chosen from the group which consists of the amount of oxygen A= barium 
calculated from the valence of each element and/or potassium B= cobalt, iron, nickel, and manganese 
are shown) further (Lal-x Ax). 

The catalyst for exhaust gas clarification according to claim 1 characterized by coming out and 
containing the multiple oxide expressed. 

[Claim 3] Claim 1 characterized by being in within the limits whose average pore diameter of the pore in 
the range of 1-lOOnm of the fireproof porosity inorganic compound layer in the 1st monolithic catalyst 
is 1-lOnm, or the catalyst for exhaust gas clarification given in dyadic. 

[Claim 4] claims 1-3 characterized by the 1st monolithic catalyst containing at least one or more sorts of 
components chosen from the group which consists of silicon, aluminum, titanium, magnesixmi, a 
zirconixmi, a cerium, a lanthanum, and barium further — the catalyst for exhaust gas clarification given 
[ one of ] in a term. 

[Claim 5] The catalyst for exhaust gas clarification according to claim 4 characterized by the 1st catalyst 
bed containing at least one sort of noble-metals components chosen from the group which consists of the 
platinum in the 1 st monolithic catalyst, palladium, and a rhodium containing at least one or more sorts of 
components chosen from the group which consists of silicon, aluminum, titanium, magnesium, a 
zirconium, a cerium, a lanthanum, and barium. 

[Claim 6] The catalyst for exhaust gas clarification according to claim 4 characterized by this fireproof 
porosity inorganic compound layer in the 1st monolithic catalyst containing one or more sorts of 
components chosen from the group which consists of silicon, aluminum, titaniiun, magnesium, Lyrm, a 
zirconium, a cerium, a lanthanum, and barium. 

[Claim 7] claims 1-6 characterized by including at least one or more sorts of components as which the 
2nd monolithic catalyst and/or the 3rd monoUthic catalyst of the exhaust gas downstream were further 
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chosen from the group which consists of siHcon, aluminum, titanium, MAGUNEUMU, and a zirconium 
~ the catalyst for exhaust gas clarification given [ one of ] in a term. 

[Claim 8] claims 1-7 to which this fireproof porosity inorganic compoimd layer in the 1st monolithic 
catalyst of the exhaust gas upstream is characterized by being crystalline alimiinosiUcate (zeolite) ~ the 
catalyst for exhaust gas clarification given [ one of ] in a term, 

[Claim 9] The catalyst for exhaust gas clarification according to claim 8 characterized by the silica / 
alumina ratio of crystalline aluminosilicate being 35 or more. 

[Claim 10] claims 1-7 to which this fireproof porosity inorganic compound layer in the 1st monolithic 
catalyst of the exhaust gas upstream is characterized by being a stratified siUcate — the catalyst for 
exhaust gas clarification given [ one of ] in a term. 

[Claim 11] claims 1-10 characterized by containing one or more sorts of components as which this 
fireproof porosity inorganic compoimd layer in the 1st monolithic catalyst of the exhaust gas upstream 
was fiirther chosen from the group which consists of copper, nickel, cobalt, iron, zinc, an indium, a 
tungsten, manganese, tin, and a galliimi — the catalyst for exhaust gas clarification given [ one of ] in a 
term. 

[Claim 12] the upstream of exhaust gas ~ claims 1-11 — the 1st monolithic catalyst given [ one of ] in a 
term — arranging — the downstream ~ claims 1-1 1 — the 2nd monolithic catalyst layer top given [ one 
of ] in a term — claims 1-11 — the [ which prepares the 3rd monolithic catalyst layer given / one of / in a 
term, and changes ] — the catalyst for exhaust gas clarification characterized by arranging 2* monolithic 
catalyst to a serial. 

[Claim 13] claims 1-12 — the operation of the catalyst for exhaust gas clarification characterized by an 
air-fiiel ratio using the catalyst for exhaust gas clarification given [ one of ] in a term for 1 1 or more 
internal combustion engines. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the catalyst for exhaust gas clarification 
which can purify efficiently the exhaust gas from intemal combustion engines, such as an automobile, 
also imder a hyperoxia ambient atmosphere, and its operation about the catalyst for exhaust gas 
clarification, and its operation. 
[0002] 

[Description of the Prior Art] Conventionally, the approach using the three way component catalyst 
which uses the alumina (aluminum 203) containing various components, such as noble-metals 
components, such as platinum, palladium, and a rhodium, and a cerium, a lanthanum, and barium, as a 
principal component as an approach of purifying the exhaust gas discharged by intemal combustion 
engines, such as an automobile, has spread widely. This approach demonstrates high clarification 
effectiveness only to exhaust gas when an intemal combustion engine is operated near the theoretical air 
fuel ratio. 

[0003] The intemal combustion engine which operates on the other hand on air-fuel ratio conditions 
(Lean) higher than theoretical air fuel ratio (SUTOIKI) fi-om a viewpoint of the improvement in fuel 
consumption and a discharge cutback of carbon dioxides is beginning to spread. As compared with the 
exhaust gas from the conventional intemal combustion engine which operates only near the theoretical 
air fuel ratio, the content of oxygen is high, and the exhaust gas from such an intemal combustion 
engine is nitrogen oxides (NOx) with the conventional three way component catalyst method because of 
this excess oxygen. There was a flimie trouble that clarification became imperfection. Therefore, the 
range operated on the Lean conditions was restricted and the effectiveness of the improvement in fuel 
consumption and the carbon-dioxide-emissions cutback which are expected was not enough. Therefore, 
it is NOx also at the Lean conditions of hyperoxia. The exhaust gas clarification approach excellent in 
clarification effectiveness is desired. 

[0004] It is NOx efficiently also at such a backgroimd to the Lean conditions. Many catalysts to purify 
are proposed until now and it is NOx. It is divided roughly into two kinds of approaches as follows as 
the clarification approach. One to inorganic compounds, such as an almnina, a silica, and a zeolite, 
copper (Cu), The catalyst which supported various kinds of active metal components, such as cobalt 
(Co), silver (Ag), an indium (In), and platinum (Pt), is used. It is NOx, using the hydrocarbon in exhaust 
gas as a reducing agent. It is the approach (NOx by the hydrocarbon "selection reduction" is called the 
selection reduction catharsis and the following) of carrying out reduction clarification. Another to an 
alumina (aluminum 203) Platinum (Pt), The catalyst which supported comparatively many alkaline 
earth components, such as barium (Ba) and a lanthanum (La), and rare earth components (=NOx 
absorber) is used, and it is NOx in the Lean region. It absorbs and is NOx at the time of SUTOIKI. 
While emitting It is the approach (NOx absorption reduction catharsis) of purifying it with a three way 
component catalyst. (For example, JP,5- 168860, A etc.) . 

[0005] The conventional NOx A selection reduction catalyst is NOx for processing like clarification of 
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the exhaust gas from an automobile intemal combustion engine with the catalyst of the size to which 
very a lot of gas was restricted. Clarification effectiveness is insufficient. Moreover, it is especially 
NOx. In Cu-zeohtic catalyst with the high rate of clarification, it cannot say that thermal resistance is 
enough (for example, JP,63-100919,A etc.), and the actual condition has not yet resulted in utilization. 
[0006] On the other hand, it is the latter NOx. An absorption reduction clarification catalyst is NOx of a 
catalyst if a long duration activity is carried out on the Lean conditions. Absorbed NOx by shifting an 
intemal combustion engine to the operation mode in SUTOIKI conditions or air-fiiel ratio conditions 
with more many (rich) reduction components periodically, since an absorbed amoimt is saturated The 
actuation made to emit is needed. Although concomitant use with a three way component catalyst is 
needed in order to purify emitted NOx at this time, it has big effect on the clarification engine 
performance depending on how with a three way component catalyst to combine. 

[0007] For example, a three way component catalyst is arranged to the upstream of exhaust gas, and it is 
NOx. If the catalyst containing an absorber is arranged to the downstream of exhaust gas, it sets at the 
time of SUTOIKI and is NOx. It will be emitted having not purified. Moreover, they are a three way 
component catalyst and NOx to one honeycomb-like monolith support. It also sets, when mixed support 
of the absorber is carried out, and it is the bleedoff NOx in the time of SUTOIKI. Clarification serves as 
imperfection. Then, it is NOx to the exhaust gas upstream. It is NOx to the catalyst which arranges a 
three way component catalyst for the catalyst containing an absorber to the downstream, and the lower 
layer of one honeycomb-like monolith support. It is NOx by considering as the catalyst which coated the 
absorber and formed the three way component catalyst in the surface. NOx emitted from an absorber It 
can be efficient and can purify now. 

[0008] However, such bleedoff NOx It is NOx also in the combination of the catalyst in consideration of 
clarification. There is a trouble that an absorbed amount is inadequate and the endurance ability at the 
time of carrying out a long duration activity runs short, and they are a noble-metals component and NOx 
to it. The amount of an absorber is made to increase substantially or reservation of a requirement is 
supported by enlarging catalyst size. Then, a compact and NOx It is efficient NOx even if it treats 
neitiier an absorber nor the amoimt of noble-metals components. Anxious for the catalyst system of the 
low cost which can be purified. 
[0009] 

[Problem(s) to be Solved by the Invention] It also sets imder lean atmosphere and the object of this 
invention according to claim 1 to 12 is NOx not only an initial state but after heat durability. It is in 
offering the exhaust gas clarification catalyst which can carry out the maximum exertion of the capacity 
of an absorption catalyst and a three way component catalyst. 

[0010] Moreover, the object of invention according to claim 13 is the NOx of the catalyst for exhaust 
gas clarification of this invention. A cleaning effect is to offer the operation of the catalyst for exhaust 
gas clarification which can be discovered especially effectively. 
[0011] 

[Means for Solving the Problem] The 1st catalyst bed containing at least one sort of noble-metals 
components chosen from the group to which the catalyst for exhaust gas clarification according to claim 
1 changes from platinum, palladium, and a rhodium to the upstream of exhaust gas. At least one sort of 
noble-metals components chosen from the group which arranges the 1 st monolithic catalyst which 
comes to prepare the layer of a fireproof porosity inorganic compoimd on this 1st catalyst bed, and 
changes from platinum, palladixmi, and a rhodimn to the downstream, The 2nd monolithic catalyst 
which comes to contain at least one sort of components chosen from the group which consists of alkali 
metal, alkaline earth metal, and a rare earth metal in 0.4 mols or less exceeding monolithic catalyst IL 
per 0.1 Mol is arranged. At least one sort of noble-metals components and the cerium which were 
ftirthermore chosen from the group which changes from platinum, palladium, and a rhodium to the 
downstream are contained. Furthermore, it is characterized by arranging to a serial the 3rd monolithic 
catalyst which monolithic-catalyst IL Hits and comes to contain at least one sort of components chosen 
from the group which consists of alkali metal, alkaline earth metal, and a rare earth metal in 0.1 mols or 
less. 
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[0012] For the catalyst for exhaust gas clarification according to claim 2, the 2nd monolithic catalyst 
according to claim 1 is 1-aBOb (the inside of a formula, 0< x<l, 0<a<0.2, b: at least one sort of 
components chosen firom the group which consists of the amount of oxygen A= barium calculated fi-om 
the valence of each element and/or potassium B= cobalt, iron, nickel, and manganese are shown) further 
(Lal-x Ax). 

It is characterized by coming out and containing the multiple oxide expressed. 

[0013] The catalyst for exhaust gas clarification according to claim 3 is characterized by being within 
the limits whose average pore diameter of the pore in the range of 1-lOOnm of the fireproof porosity 
inorganic compound layer in the 1st monolithic catalyst according to claim 1 or 2 is 1-1 Onm. 
[0014] the catalyst for exhaust gas clarification according to claim 4 ~ claims 1-3 — the 1st monolithic 
catalyst given [ one of ] in a term is characterized by including at least one or more sorts of components 
further chosen from the group which consists of silicon, aluminum, titanium, magnesium, a zirconium, a 
cerium, a lanthanum, and barium. 

[0015] The catalyst for exhaust gas clarification according to claim 5 is characterized by the 1st catalyst 
bed containing at least one sort of noble-metals components chosen fi-om the group which consists of the 
platinum in the 1st monolithic catalyst according to claim 4, palladium, and a rhodium containing at 
least one or more sorts of components chosen fi-om the group which consists of silicon, aluminvun, 
titanium, magnesium, a zirconium, a cerium, a lanthanum, and barium. 

[0016] The catalyst for exhaust gas clarification according to claim 6 is characterized by this fireproof 
porosity inorganic compound layer in the 1st monolithic catalyst according to claim 4 containing one or 
more sorts of components chosen fi-om the group which consists of silicon, aluminum, titanium, 
magnesium, Lynn, a zirconium, a cerium, a lanttianum, and bariimi. 

[0017] the catalyst for exhaust gas clarification according to claim 7 — claims 1-6 — the 2nd monolithic 
catalyst of the above and/or the 3rd monolithic catalyst of the exhaust gas downstream given [ one of] 
in a term are characterized by including at least one or more sorts of components further chosen from the 
group which consists of silicon, aluminum, titanimn, MAGUNEUMU, a zirconium, a cerium, a 
lanthanum, barium, and a potassium. 

[0018] the catalyst for exhaust gas clarification according to claim 8 — claims 1-7 - this fireproof 
porosity inorganic compound layer in the 1st monolithic catalyst of the exhaust gas upstream given [ one 
of ] in a term is characterized by being crystalline aluminosilicate (zeolite). 

[0019] The catalyst for exhaust gas clarification according to claim 9 is characterized by the silica / 
alumina ratio of crystalline alxmiinosilicate according to claim 8 being 35 or more. 
[0020] the catalyst for exhaust gas clarification according to claim 10 — claims 1-7 - this fireproof 
porosity inorganic compoimd layer in the 1st monolithic catalyst of the exhaust gas upstream given [ one 
of ] in a term is characterized by being a stratified silicate. 

[0021] the catalyst for exhaust gas clarification according to claim 1 1 - claims 1-10 - this fireproof 
porosity inorganic compound layer in the 1st monolithic catalyst of the exhaust gas upstream given [ one 
of ] in a term is characterized by containing one or more sorts of components further chosen from the 
group which consists of copper, nickel, cobalt, iron, zinc, an indium, a tungsten, manganese, tin, and a 
gallium. 

[0022] the catalyst for exhaust gas clarification according to claim 12 - the upstream of exhaust gas ~ 
claims 1-1 1 - the 1st monolithic catalyst given [ one of ] in a term - the downstream -- claims 1-11- 
the 2nd monolithic catalyst layer top given [ one of ] in a term — claims l-Il - the [ which prepares the 
3rd monolithic catalyst layer given / one of / in a term, and changes ] — it is characterized by arranging 
2' monolithic catalyst to a serial. 

[0023] the catalyst for exhaust gas clarification according to claim 13 - claims 1-12 ~ it is characterized 
by an air-fuel ratio using the catalyst for exhaust gas clarification given [ one of ] in a term for 11 or 
more intemal combustion engines. 
[0024] 

[Embodiment of the Invention] In this invention, the 1st catalyst bed containing at least one sort of 
noble-metals components chosen firom the group which changes fi-om platinum (Pt), palladium (Pd), and 
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a rhodium (Rh) to the upstream of exhaust gas flow, and the 1st monolithic catalyst which comes to 
prepare the layer of a fireproof porosity inorganic compound on the 1 st catalyst bed are allotted. 
[0025] At least one sort of noble metals chosen from the group which consists of Pt, Pd, and Rh 2ire 
contained in the 1st catalyst bed in the 1st monolithic catalyst. For example, the various combination of 
Pt, Rh, Pd and Rh, Pd, etc. is possible. The content of said noble metals is NOx. Especially if absorbing 
power and the three way component catalyst engine performance are fiilly obtained, it will not be 
limited, but if fewer than O.lg, even if the engine performance of 3 sufficient yuan will not be obtained 
but it will use it mostly fi*om lOg, as for the significant improvement in a property, per [ which are not 
seen / of a point to this invention / catalyst IL for exhaust gas clarification / 0,1-1 Og ] are desirable. 
[0026] Moreover, it comes to prepare the layer of a fireproof porosity inorganic compound at the 1st 
monolithic catalyst on said 1st catalyst bed, 

[0027] Especially as a fireproof porosity inorganic compoimd, crystalline aluminosilicate (zeolite) or a 
stratified silicate is desirable. As a zeolite, a MFI mold zeolite, Y mold zeolite, mordenite, a ferrierite, 
beta mold zeolite, etc. are desirable. In order to raise thermal resistance, the zeolite or stratified silicate 
which added rare earth elements, a zirconia, etc. may be used. When an operation of the 1st catalyst bed 
will be too strong, and effectiveness will not be acquired, if there is less amoxmt of a zeolite or the 
stratified silicate used than per [1st monohthic catalyst IL ] and 50g, but it is mostly used for reverse 
from 300g, an operation of the 1st catalyst bed is no longer demonstrated, and since it is disadvantage 
also in respect of pressure loss, it is desirable that they are 50-300g. 

[0028] Moreover, it is desirable that it is in within the limits whose average pore diameter in the range of 
1-lOOnm of the fireproof porosity inorganic compound layer in the 1st monolithic catalyst is 1-lOnm 
suitably. 

[0029] By considering as such an average pore diameter, a molecule sieve operation of HC component 
to the 1st catalyst bed by the fireproof porosity inorganic compoimd layer will become suitable, the 
function of alternative oxidation clearance of the reducibility gas (HC, CO) of the 1st monolithic catalyst 
is reinforced, and bigger effectiveness is acquired. If oxidation reaction of HC by the 1st catalyst bed is 
controlled too much in less than Inm, effectiveness is no longer acquired and it exceeds lOnm 
conversely, oxidation reaction of HC progresses too much and it is not effective in this case, either. 
[0030] Moreover, it is desirable that it is 35 or more, and if a silica / alumina ratio becomes less than 35, 
tiie silica / aliunina ratio of a zeolite cannot secure good thermal resistance, and is not desirable. 
[0031] In the 1st monolithic catalyst of the above, further Silicon (Si) aluminum (aluminum), Titaniimi 
(Ti), magnesium (Mg), a zirconium (Zr), a cerium (Ce), It is desirable that at least one or more sorts of 
components chosen fi-om the group which consists of a lanthanum (La) and barium (Ba) are contained, 
and it is desirable to be contained in the 1st catalyst bed containing at least one sort of noble-metals 
components chosen firom the group which consists of Pt, Pd, and Rh in the 1st monolithic catalyst 
especially. 

[0032] If this component is made to contain in the 1st monolithic catalyst, since the oxidizing power of 
the reducing gas component (HC, CO) by the noble-metals component will be rationalized, it is 
desirable. By making at least one sort of noble-metals components chosen as the 1st catalyst bed fi-om 
the jgroup which consists of Pt, Pd, and Rh contain, oxidizing power is given and the NOx absorption of 
a latter-part catalyst is promoted by removing an excessive reducing gas component by lean atmosphere. 

[0033] Per [ monolithic catalyst IL / 0.3-1.5g ] are desirable, and the amount can demonstrate required 
oxidizing power with it being this within the limits. 

[0034] Or it is desirable that the fireproof porosity inorganic compoimd layer in the 1st monolithic 
catalyst contains at least one or more sorts of components chosen fi-om the group which consists of 
Above Si, alxmiinum, Ti, Mg, P, Zr, Ce, La, and Ba, and it is advantageous when raising the thermal 
resistance of this inorganic compoimd layer by making a fireproof porosity inorganic compound layer 
contain this component. 

[0035] The amount does not have an adverse effect on pore distribution of this inorganic compoimd 
layer as per [ monolithic catalyst IL / 0.4-20g ] are desirable and it is this within the limits. 
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[0036] Furthermore, the fireproof porosity inorganic compound layer in the 1st monolithic catalyst is 
NOx in Lean exhaust gas by it being desirable to contain one or more sorts of components chosen firom 
the group which consists of Cu, nickel, Co, Fe, Zn, In, W, Mn, Sn, and Ga, and making a fireproof 
porosity inorganic compound layer contain this component. Since the fimction to pxuify is also added, 
higher clarification effectiveness is realizable. 

[0037] The amount does not have an adverse effect on the thermal resistance of this inorgeuiic compound 
layer as per [ monolithic catalyst IL / 6-16g ] are desirable and it is this range. 
[0038] The layer of a fireproof porosity inorganic compound is prepared among the 1st monolithic 
catalyst on the 1st catalyst bed containing at least one sort of noble-metals components chosen firom the 
group which consists of Pt, Pd, and Rh which have the function of a three way component catalyst. NOx 
of an absorber [ in / by considering as the two-layer structure of such arrangement, the molecular- 
sieving operation over the hydrocarbons in exhaust gas will be added to especially a three way 
component catalyst, and / a latter-part catalyst ] The property which makes a very convenient exhaust 
gas presentation to absorption and a three way component catalyst operation is acquired. 
[0039] The 2nd monolithic catalyst which comes to contain at least one sort of components chosen fi-om 
the group which consists of alkali metal, alkaline earth metal, and a rare earth metal in 0.4 mols or less 
exceeding monolithic catalyst IL per 0.1 Mol is allotted to exhaust gas flow, including at least one sort 
of noble-metals components chosen from the group which changes from Pt, Pd, and Rh to the 
downstream of the 1st monolithic catalyst of the above. 

[0040] In the 2nd monolithic catalyst, at least one sort of noble metals chosen from the group which 
consists of Pt, Pd, and Rh are contained. For example, the various combination of Pt, Pd, Rh and Pt, Rh, 
etc. is possible. The content of said noble metals is NOx. Especially if absorbing power and the three 
way component catalyst engine performance are fully obtained, it will not be limited, but if fewer than 
O.lg, even if the engine performance of 3 sufficient yuan will not be obtained but it will use it mostly 
from lOg, as for the significant improvement in a property, per [ which are not seen / monolithic catalyst 
Ifrom point L / 0.1-1 Og ] are desirable. 

[0041] Moreover, in the 2nd monolithic catalyst, at least one sort of noble-metals components chosen 
from the group which consists of alkali metal, alkaline earth metal, and a rare earth metal are contained 
in 0.4 mols or less exceeding monolithic catalyst IL per 0.1 Mol. As an alkali metal, a potassivmi, a 
lithiimi, and sodium can be used as an alkaline earth metal, and bariimi, strontium, calcium, and 
magnesium can use Y, La, Ce, Pr, Nd, Pm, and Sm as a rare earth metal. 
[0042] The amoimt is NOx in case of 0.1 mols or less of monolithic catalyst IL hits. Since the 
significant improvement effectiveness in an absorbed amougt is not acquired even if an absorbed 
amount becomes inadequate and it exceeds 0.4 mols, the range of 0.4 mols or less is suitable exceeding 
0.1 mols. 

[0043] Moreover, in the 2nd monolithic catalyst, it is the next general formula (Lal-x Ax) 1-aBOb (the 
inside of a formula, 0< x<l, 0<a<0.2, b: at least one sort of components chosen from the group which 
consists of the amount of oxygen A= barium calculated from the valence of each element and/or 
potassium B= cobalt, iron, nickel, and manganese are shown) suitably. 
It comes out and the conjugated compound expressed is contained. 

[0044] A rare earth metal, alkali metal and/or alkaline earth metal, and at least one sort of transition 
metals are contained in the above-mentioned multiple oxide, as a rare earth metal — a lanthanum — as 
alkali metal — a potassium — as an alkaline earth metal — barium — moreover, as transition metals, iron, 
cobalt, nickel, and manganese can use it suitably. 

[0045] A multiple oxide like such an above-mentioned perovskite mold oxide produces an oxygen 
deficiency, minds this generated oxygen deficiency, and is NOx. Adsorption becomes easy, and it sets to 
lean atmosphere, and is NOx. By using the property of absorbing, it is NOx. It is possible to raise the 
clarification engine performance. 

[0046] Moreover, the above-mentioned perovskite mold oxide may cause the alumina system oxide and 
solid phase reaction in a catalyst constituent, and activity may deactivate. In order to control this, there 
are an approach of carrying out the precoat of the lanthanimi etc. to alumina system oxide and an 
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approach using an ingredient with small reactivity with perovskite like a zirconia. On the other hand, by 
making A site of perovskite mold oxide suffer a loss slightly from stoichiometry like this invention, the 
solid phase reaction between other oxide (alumina etc.) which touches perovskite mold oxide was 
controlled, and it became possible to raise thermal stability. 

[0047] The amount of permutations of A site is NOx, although it is especially 0< x<l and is not limited. 
Especially in order to fiiUy obtain absorptance, it is desirable that it is 0.2<=x<l . 
[0048] Since the value of a stops constituting a single-phase perovskite structure when 0.2 is exceeded, 
it is desirable that it is 0< a<0.2. 

[0049] Moreover, the above-mentioned multiple oxide, especisilly a partial permutation perovskite oxide 
are NOx under lean atmosphere in the amount of partial permutations. Although the engine performance 
to absorb is made to discover, the absorber style is NOx in a gaseous phase. It is N02 on a multiple 
oxide. It oxidizes and it is thought that it is absorbed in a nitric-acid radical or the condition near it near 
the barium on the front face of a multiple oxide and/or the potassium. Therefore, it is NOx imder lean 
atmosphere. The presentation of the multiple oxide for absorbing effectively contains the barium and/or 
the potassium which can manufacture a nitrate easily, and is NOx further. N02 It is important to contain 
an oxidizable transition-metals element. 

[0050] When these all that are contained in a catalyst have compound-ized each configuration element 
of this multiple oxide, the above-mentioned operation is demonstrated to the maximum extent, but even 
when at least a part can form complex, the above-mentioned operation can fully be acquired. Each 
configuration element of this multiple oxide can exist as a multiple oxide, without dissociating as a 
separate oxide also after heat durability, and this can be checked for example, by X diffraction 
measurement. 

[005 1] The 2nd monohthic catalyst is NOx which is not obtained if respectively independent by making 
said noble metals and a multiple oxide live together. It is possible to acquire a cleaning effect. Namely, 
NOx by the multiple oxide in the 2nd monolithic catalyst when an exhaust gas ambient atmosphere 
becomes Lean By absorption, it is high NOx. The clarification engine performance is obtained. NOx of 
this multiple oxide If it absorbs and an exhaust gas ambient atmosphere changes from Lean to 
SUTOIKI, it is this multiple oxide to NOx. It is emitted and is high NOx. The clarification engine 
performance is obtained. Outstanding NOx which is not obtained only by mixing the independent object 
of each component which constitutes this multiple oxide The clarification engine performance is 
obtained. 

[0052] Thus, since perovskite type structure with few A site rates is taken, it also sets after heat 
durability, and this multiple oxide is high NOx. It has absorption and solid phase reaction with other 
components can be avoided. 

[0053] Furthermore, to exhaust air flow, at least one sort of noble metals chosen from the group which 
changes from Pt, Pd, and Rh to the downstream of the 2nd monolithic catalyst, and a cerium are 
contained, and the 3rd monolithic catalyst which contains at least one sort of components chosen from 
the group which consists of alkali metal, alkaline earth metal, and rare earth metals other than a ceriimi 
further in the range of 0.1 mols or less of monolithic catalyst IL hits is arranged. 
[0054] In the 3rd monolithic catalyst, at least one sort of noble metals chosen from the group which 
consists of Pt, Pd, and Rh are contained. For example, the various combination of Pt, Rh, Pd and Rh, Pd, 
etc. is possible. The content of said noble metals is NOx. Especially if absorbing power and the three 
way component catalyst engine performance are fully obtained, it will not be limited, but if fewer than 
O.lg, even if the engine performance of 3 sufficient yuan wall not be obtained but it will use it mostly 
from lOg, as for the significant improvement in a property, per [ which are not seen / monolithic catalyst 
Ifrom point L / 0.1-1 Og ] are desirable. 

[0055] Moreover, by making a cerium contain in the 3rd monolithic catalyst, the so-called oxygen 
storage ability is given and it becomes possible to demonstrate the high rate of clarification in a broader 
A/F window. Per [ monohthic catalyst IL / 10-lOOg ] are usually suitable for the content of a cerium as 
cerivma oxide. 

[0056] At least one sort of components chosen from the group which consists of the alkali metal 
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furthermore contained in the 3rd monolithic catalyst, alkaline earth metal, and rare earth metals other 
than a cerium are contained in the range of 0.1 mols or less of monolithic catalyst IL hits. At least one 
sort of components chosen from the group which consists of the alkali metal concerned, alkaline earth 
metal, and rare earth metals other than a cerixmi are effective in the consohdation of the oxygen storage 
ability of a cerium. As an alkali metal, barium, calcium, strontium, and magnesium are used as a 
potassium, a lithium, caesium, and an alkedine earth metal, and Y and La are suitably used as a rare earth 
metal. 

[0057] The amount needs to be 0.1 mols or less of monolithic catalyst IL hits. If it exceeds 0.1 mols, it 
is the desorption NOx from the 2nd monolithic catalyst of the upstream. The adverse effect of it 
becoming impossible to be unable to process etc. arises. 

[0058] Moreover, as for the 2nd monolithic catalyst and/or the 3rd monolithic catalyst of the exhaust gas 
downstream, it is desirable that at least one sort chosen from the group which consists of Si, aluminum, 
Ti, Mg, and Zr is included, and its thermal stability of an active ingredient improves by making the 2nd 
monolithic catalyst and/or the 3rd monolithic catalyst contain this component. 

[0059] The heat-resistant improvement effectiveness as opposed to [ that per / monolithic catalyst IL / 
5-40g / are desirable as for the amount, and it is this range ] an active ingredient is acquired. 
[0060] Moreover, this invention arranges the 1st monolithic catalyst of the above, the 2nd monolithic 
catalyst, and the 3rd monolithic catalyst from the upstream to a serial to the downstream to exhaust air 
flow. This is set to this invention. A noble-metals component and alkali metal, such as K, Ba, and La, 
The catalyst which supported alkaline earth metal and a rare earth metal component (=NOx absorber) is 
used, and it is NOx in the Lean region. It absorbs and is NOx at the time of SUTOIKI. While emitting 
NOx which purifies it with a three way component catalyst It is an absorption reduction clarification 
catalyst and is NOx at the time of Lean. On the occasion of absorption, the direction with few reducing 
gas components is advantageous, and it is NOx in the time of SUTOIKI to reverse. It is because a 
reducing gas component is needed in the case of bleedoff and clarification. 

[0061] Therefore, at this invention, it is NOx. By arranging the 1st monolithic catalyst ahead of the 
system (the 2nd monolithic catalyst, the 3rd monolithic catalyst) of an absorption catalyst and a three 
way component catalyst, it is NOx. The clarification function is reinforced remarkably. That is, the 1st 
monolithic catalyst of the preceding paragraph is NOx of a latter NOx absorber by carrying out 
oxidation clearance of the reducibility gas constituents (HC, CO) at the time of Lean. Absorption is 
promoted and it is NOx. An absorbed amount is made to increase. On the other hand, it is back NOx, 
without carrying out oxidation clearance of the reducibility gas constituents (especially HC component) 
at the time of SUTOIKI. Since it is sendable into the system of an absorption catalyst and a three way 
component catalyst, it is NOx. Bleedoff and clarification advance smoothly. It arranges to the exhaust 
gas upstream by making into the 1st monolithic catalyst the catalyst which it oxidizes only at the time of 
the Lean conditions with much oxygen, and does not oxidize reducibility gas constituents on SUTOIKI 
conditions with little oxygen. If the usual three way component catalyst is used as the 1st monolithic 
catalyst, in order to carry out oxidation clearance of the reducibiUty gas constituents (hydrocarbons, 
carbon monoxide) with a well head not only on the Lean conditions but on SUTOIKI conditions here, it 
is an opposite effect rather and is not desirable. 

[0062] other catalysts of this invention ~ the upstream of exhaust gas — the 1st monolithic catalyst — 
arranging ~ the downstream — the above-mentioned 2nd monolithic catalyst layer top — the 3rd above- 
mentioned catalyst bed of the 3rd monolith — preparing — the — it has the arrangement used as T 
monolithic catalyst layer. Miniaturization of a catalyst can be attained by considering as such catalyst 
arrangement, maintaining the above-mentioned function. 

[0063] An air- fuel ratio can use especially the catalyst for exhaust gas clarification of above-mentioned 
this invention for 1 1 or more internal combustion engines. By considering as such operation, it is NOx. 
The cycle of absorption and bleedoff is materialized very effectively, and it is NOx especially with 
sufficient effectiveness. Clarification becomes possible. 

[0064] Although it can be used combining a nitrate, a carbonate, ammonium salt, acetate, a halogenide, 
an oxide, etc. as a noble-metals raw material compound for catalyst preparation used for this invention, 
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it is desirable to use a water-soluble salt especially from a viewpoint which raises the catalyst engine 
performance. Unless it is not limited to an approach special as a method of supporting noble metals but 
is accompanied by the remarkable maldistribution of a component, various approaches, such as a well- 
known evaporation-to-dryness method, settling, an impregnation method, and an ion-exchange method, 
can be used. To support to a zeolite, the point of dispersibility reservation of noble metals to an ion- 
exchange method is especially desirable. 

[0065] The multiple oxide used for this invention mixes a nitrate, acetate, or a carbonate of each 
configuration element of a multiple oxide etc. to the presentation ratio of the multiple oxide for which it 
asks, and after it carries out temporary baking, it grinds it. The nitrate, the acetate, or the carbonate of 
the solid phase reaction which carries out heat treatment baking, and each configuration element of a 
multiple oxide, the need after mixing a hydrochloride, citrate, etc. to the presentation ratio of the 
multiple oxide for which it asks and dissolving in water — responding — NH4 OH and NH3 C03 etc. — 
it can prepare by well-known approaches, such as a coprecipitation method which trickles an alkaU 
solution, is made to dry after generating and filtering precipitate, and is calcinated. By this approach, a 
part of each component [ at least ] which constitutes a multiple oxide can be compound-ized. 
[0066] They are the strontium which may contain the impurity of a minute amoimt in the charge of the 
catalyst preparation lysogen used by this invention as long as it is not the amount which bars the above- 
mentioned operation, for example, is contained in barixmi, the lanthanxun contained in a cerium, 
neodium, samarium, etc. 

[0067] Thus, the catalyst for exhaust gas clarification of this invention can be acquired by pulverizing 
the catalyst used for this invention obtained respectively, considering as a slurry, carrying out a coat to 
catalyst support, and calcinating at the temperature of 400-900 degrees C. 

[0068] Honeycomb support, metal support, etc, which have the monolith structure which can use it, 
choosing suitably from well-known catalyst support as catalyst support for example, which consists of a 
fireproof ingredient are mentioned. Although many things of quality of cordierite, such as a ceramic, are 
used generally [ although not restricted / it is desirable to usually use it in a honeycomb configuration, 
and ] as this honeycomb material, especially the configuration of this catalyst support is possible also for 
using the honeycomb which consists of metallic materials, such as ferrite system stainless steel, and may 
fabricate the catalyst powder itself in a honeycomb configuration fiirther. By making the configuration 
of a catalyst into the shape of a honeycomb, since the catalyst area of a catalyst and exhaust gas becomes 
large and pressure loss is also suppressed, when using as an object for automobiles etc., it is very 
advantageous. 
[0069] 

[Example] Hereafter, this invention is not limited by this although this invention is fiirther explained in 
fiill detail by a following example and the following example of a comparison. 

Pd / activated-alimiina powder of the 2.4 % of the weight of the amoimts of Pd support (powder A) were 
obtained by the impregnation method using the preparation palladium nitrate water solution of the 
catalyst powder for the example 1(1) lst-2nd monolithic catalyst. Similarly, Rh / activated-alumina 
powder of the 1.8 % of the weight of the amoimts of Rh support (powder B) were obtained by the 
impregnation method using a nitric-acid rhodium water solution. 

[0070] Stirring well a cerium nitrate and the mixed water solution of a zirconium nitrate, ammonia was 
dropped and cerium-zirconic acid ghost powder was obtained with the coprecipitation method, the 
atomic ratio of the cerivim in this mixed oxide, and a zirconium — a cerium / zirconimn = — it was about 
8/2. Pd was supported by the impregnation method which used the palladium nitrate water solution for 
this mixed oxide powder, and Pd / cerium-zirconic acid ghost powder of the 2.2 % of the weight of the 
amounts of Pd support (powder C) were obtained. 

[0071] After adding a carbonic acid lanthanum and bariimi-carbonate **** cobalt carbonate in the citric- 
acid water solution and drying in it, the multiple oxide powder (powder D) of lanthanum / bariimi / 
cobalt =2.0/2.0/5.0 was obtained by baking at 700 degrees C. 

[0072] The silica / alumina ratio added the H mold beta zeolite of about 60 to the water solution of 0.25- 
N copper nitrate, stirred for about 2 hours, and, subsequently carried out solid liquid separation by 
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filtration. This actuation was repeated 3 times and ion exchange water often washed the zeolite cake 
after filtration. After drying the obtained solid content at 120 degrees C one whole day and night, it 
calcinated at 750 degrees C for 2 hours using the electric furnace, and the Cu-beta zeolite powder 
(powder E) whose amount of Cu support is 2.4 % of the weight was obtained. 
[0073] (2) preparation powder Arpowder C: of the 1st monolithic catalyst — the rate of boehmite 
alumina powder =6:4:0.5 (weight ratio) — mixing ~ the water of this and this weight — in addition, it 
suppUed to the magnetic ball mill pot, and ground using the vibration mill, and the slurry whose 
percentage of solid content is 50 percent was obtained. After making this slurry adhere to the nature 
honeycomb of cordierite-like monolith support of 0.24L which has about 400 passage per 1 square inch 
cross section, the surplus slurry in a honeycomb eel was blown away by the compressed air, and the 1st 
quart layer was made to form by calcinating at 500 degrees C after desiccation. The amount of coats of 
this coat layer was 55 g/L. 

[0074] After this honeycomb object was immersed in the boehmite alumina slurry of nitric-acid acidity, 
the surplus slurry in a honeycomb eel was blown away by raising and the compressed air, and the 2nd 
quart layer was made to form by calcinating at 400 degrees C after desiccation. The amount of coats of 
this coat layer was 10 g/L. 

[0075] To Powder E, after mixing a boehmite alumina and water at a rate of powder E:boehmite 
aluminaiwater =9:1 : 13 (weight ratio), it supplied to the magnetic ball mill pot, and ground using the 
vibration mill, and the slurry whose percentage of solid content is about 40 percent was obtained. After 
making this slurry adhere to the two-layer coat honeycomb object acquired above, the surplus slurry in a 
honeycomb eel was blown away by the compressed air, and the 3rd quart layer was made to form by 
calcinating at 400 degrees C after desiccation. The amount of coats of this coat layer was 205 g/L. When 
pore distribution of this 3rd quart layer was investigated, it had the pore distribution which shows a 
comparatively sharp single peak to 3.0nm. The acquired catalyst [1] was used as the 1st monolithic 
catalyst. 

[0076] (3) the [ for the latter parts ] — preparation powder C:powder D: of 2' monolithic catalyst — the 
rate of boehmite alumina powder =6:4:0.5 (weight ratio) — mixing — the water of this and this weight ~ 
in addition, it supplied to the magnetic ball mill pot, and ground using the vibration mill, and the slurry 
whose percentage of solid content is 50 percent was obtained. After making this slurry adhere to the 
nature honeycomb of cordierite-like monolith support with about 400 passage per 1 square inch cross 
section of 0.5L, the surplus slurry in a honeycomb eel was blown away by the compressed air, and the 
1st quart layer was made to form by calcinating at 500 degrees C after desiccation. The amount of coats 
of this coat layer was 110 g/L. 

[0077] next, the rate of powder A:powder B:powder C:boehmite aliraiina powder:barivun-carbonate 
powder =7:1.8:3:0.2:2 (weight ratio) - mixing - the nitric-acid acidity water of this and this weight - in 
addition, it supplied to the magnetic ball mill pot, and ground using the vibration mill, and the slurry 
whose percentage of soHd content is 50 percent was obtained. After making this slurry adhere on the 
above-mentioned 1 st quart layer, the surplus slurry in a honeycomb eel was blown away by the 
compressed air, and the 2nd quart layer was made to form by calcinating at 500 degrees C after 
desiccation. The amount of coats of the 2nd quart layer was 125 g/L. the acquired catalyst [A] — the - it 
used as a 2' monolithic catalyst. 

[0078] The serial was equipped with the catalyst [1] and the catalyst [A] into the same catalytic 
converter, and the tandem-die catalyst system (lA) of 0.24L-f0.5L was obtained. 
[0079] The tandem-die catalyst system (2 A) was obtained like the example 1 except having transposed 
to the H mold beta zeolite which calcinated the Cu-beta zeolite powder (E powder) in example 2 
example 1 at 750 degrees C for 2 hours. When pore distribution of the 3rd quart layer of the 1st 
monolithic catalyst was investigated, it had the pore distribution which shows a comparatively sharp 
single peak to 2.8nm. 

[0080] The tandem-die catalyst system (3A) was obtained like the example 1 except having transposed 
to the H mold MFI zeolite (a silica / alumina ratio 48 [ about ]) which calcinated the Cu-beta zeolite 
powder (E powder) in example 3 example 1 at 700 degrees C for 3 hours. When pore distribution of the 
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3rd quart layer of the 1 st monolithic catalyst was investigated, it had the pore distribution which shows a 
comparatively sharp single peak to 2.2nm. 

[0081] On the occasion of preparation of the 1st monolithic catalyst of example 4 example 1, Cu-beta 
zeolite powder (E powder) was transposed to the mixture (700-degree-C 2-hour bimied product) of the 
KENIYAAITO powder which is a kind of a stratified silicate, and titania powder, and the tandem-die 
catalyst system (4 A) was obtained like the example 1 on the occasion of slurry preparation for the 3rd 
quart layers except having transposed the boehmite alumina to the silica sol. When pore distribution of 
ttie 3rd quart layer of the 1st monolithic catalyst was investigated, it had the pore distribution which 
shows the peak of broadcloth comparatively to the range of 3-5nm. 

[0082] The tandem-die catalyst system (5 A) was obtained like the example 1 except having transposed 
the Cu-beta zeolite powder (E powder) in example 5 example 1 to aluminiimi phosphate powder. When 
pore distribution of the 3rd quart layer of the 1st monolithic catalyst was investigated, it had the pore 
distribution which shows a single comparatively broadcloth peak to 4-7nm. 
[0083] Tandem-die catalyst system (6A) - (15A) was obtained like the example 1 except having 
transposed Cu-beta zeolite powder (E powder) to the Co-beta zeolite powder obtained similarly, nickel- 
beta zeolite powder, Fe-beta zeolite powder, Zn-beta zeolite powder, In-beta zeohte powder, W-beta 
zeolite powder, Mn-beta zeolite powder, Sn-beta zeolite powder, and Ga-beta zeolite powder 
respectively on the occasion of preparation of the 1st monolithic catalyst of six to example 15 example 
1. When pore distribution of the 3rd quart layer of the 1st monolithic catalyst of each examples 6-15 was 
investigated, it had the pore distribution which shows a comparatively sharp single peak to 2.6-3. 3nm 
also about which catalyst. 

[0084] On the occasion of preparation of the catalyst powder A of example 16 example 1, the palladium 
nitrate water solution was replaced with the dinitrodiammine Pt water solution, and Pt / activated- 
alumina powder of the 2.0 % of the weight of the amovmts of Pd support (powder A') were obtained. 
[0085] an example 1 — the same — the rate of powder A':powder Crboehmite alumina powder =4:4: 1 
(weight ratio) — mixing — the water of this and this weight — in addition, it supplied to the magnetic ball 
mill pot, and groimd using the vibration mill, and the slurry whose percentage of solid content is 50 
percent was obtained. After making this slurry adhere to the nature honeycomb of cordierite-like 
monolith support of 0.2L which has about 400 passage per 1 square inch cross section, the surplus slurry 
in a honeycomb was blown away by the compressed air, and it calcinated at 500 degrees C after 
desiccation. Furthermore, 0.28 mols / L support of Ba were done by drying and calcinating this 
honeycomb-like monolithic catalyst at 500 degrees C, after sinking into an acetic-acid Ba water solution. 
The amoimt of coats of this 2nd monolithic catalyst was 220 g/L. 

[0086] subsequently, the example 1 — the same — carrying out — the rate of powder Aipowder Brpowder 
C:boehmite alumina powder =7:1.8:3:0.2 (weight ratio) — mixing — the nitric-acid acidity water of this 
and this weight — in addition, it supplied to the magnetic ball mill pot, and ground using the vibration 
mill, and the slxmy whose percentage of solid content is 50 percent was obtained. Here, after making 
this slurry adhere to the nature honeycomb of cordierite-like monolith support of 0.3L which has about 
400 passage per 1 square inch cross section, the surplus slurry in a honeycomb eel was blown away by 
the compressed air, after desiccation, it calcinated at 500 degrees C and the 3rd monolithic catalyst was 
acquired. The amount of coats of this catalyst was 215 g/L. 

[0087] The tandem-die catalyst system (17A) was similarly obtained except having transposed the 
KENIYAAITO powder and titania powder which were used in the example 1 7 example 4 to magnesium 
oxide and zirconium dioxide powder, respectively. 

[0088] The tandem-die catalyst system (18A) was similarly obtained except having transposed the 
mixture of the KENIYAAITO powder used in the example 18 example 4, and titania powder to cerium 
oxide. 

[0089] After making the Cu-beta zeolite adhere to a two-layer coat honeycomb object and acquiring a 
three-layer coat catalyst on the occasion of preparation of the 1st monohthic catalyst of example 19 
example 1, impregnation was carried out to the acetic-acid lanthanum water solution, and the 1st 
monohthic catalyst which contains the lanthanum trioxide of 7g of catalyst honeycomb IL per 
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abbreviation through the process of desiccation and baking was acquired. Others obtained the tandem- 
die catalyst system (19A) similarly. 

[0090] The tandem-die catalyst system (20A) was similarly obtained except having changed the acetic- 
acid lanthanum water solution of example 20 example 19 to the barium acetate water solution. The 
content of the barium oxide of **** 1 monolithic catalyst was 8g of catalyst honeycomb IL per 
abbreviation, 

[0091] The catalyst [1] and the 2nd and 3rd monolithic catalyst of the above of an example 1 were 
arranged in the serial, and the tandem catalyst system (16A) was obtained. 
[0092] The single catalyst system (IB) which equipped the catalytic converter with example of 
comparison 1 catalyst [A] was obtained. 

[0093] In example of comparison 2 example 1, the tandem-die catalyst system (2B) was similarly 
obtained except having considered the catalyst [1] only as formation of tiie 1st quart layer. 
[0094] It inquired by the approach of showing below the pore volume distribution and the catalyst 
engine performance of the catalyst for exhaust gas clarification acquired in the example of trial above- 
mentioned examples 1-20, and tiie examples 1-2 of a comparison. 
[0095] 

Pore-volimie-distribution ****** of catalyst powder ** : Shimadzu (Micromeritics) make ASAPPU 201 
Zero mold measuring method : 1-lOOnm pore distribution ... N2 The setting-the volume method pore 
distribution data analysis by gas adsorption: Adsorption side data were used for the BJH method and 
data analysis. 

The sample pretreating method : It is about 5h deaeration processing (lOmicromHg following) at 300 
degrees C. 

The pore distribution result of the 3rd quart layer of the 1st monolithic catalyst especially acquired in the 

examples 1, 4, and 5 is shown in drawing 1 . 

[0096] 

Catalyst-de-activation processing catalyst inlet-port exhaust gas temperature by example [ of a catalyst 
durability test ] real engine exhaust gas: 700-degree-C durable processing time : 50-hour engine : Nissan 
Motor Co., Ltd. make V type 6-cylinder 3L engine average air-fuel ratio : About 14.6 ** Charge : 
Unleaded regular gasoline [0097] Assessment condition catalytic activity assessment equips the exhaust 
air system of an engine (unleaded regular gasoline) with a displacement of 2000 cc ( [ by Nissan Motor 
Co., Ltd. ] serial 6-cylinder DOHC) with each catalyst. Operation for 30 seconds for 30 seconds by 
A/F=14.6 (SUTOIKI condition) after that A/F=22 (lean atmosphere) 1 cycle deed. The average invert 
ratio was measured respectively, the average invert ratio in this A/F=14.6 (SUTOIKI condition) and the 
average invert ratio in A/F=22 (lean atmosphere) were averaged, and it considered as the total invert 
ratio. This assessment was respectively performed after the first stage and durability, and the following 
formulas determined the catalytic activity assessment value. However, catalyst inlet temperature of the 
preceding paragraph was made into 370 degrees C. 
[0098] 
[Equation 1] 

mmmAnmyimm) • mmmmmxmm:) 
mx&itmi%) - xioo 

(HC, COttTO) 

[0099] The catalytic activity assessment result obtained as a total invert ratio is shown in a table 2. 
Compared with the example of a comparison, catalytic activity of the example was high and it was able 
to check the effectiveness of this invention mentioned later. 
[0100] 
[A table 1] 
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[0101] NOx after performing a dxirability test especially The difference of the rate of clarification is 
NOx high [ it is clear, and ] according to the exhaust gas clarification catalyst which becomes this 
invention, even after carrying out a long duration activity. It turns out that the rate of clarification is 
maintainable. . 
[0102] 

[Effect of the Invention] The catalyst for exhaust gas clarification according to claim 1 to 1 1 is NOx 
under the lean atmosphere which did not show activity sufficient with the conventional catalyst. The 
clarification engine performance can be raised, and the fimction as a three way component catalyst can 
fiiUy be discovered, and the NOx clarification engine performance in which it excelled after heat 
durability fiirther can be shown. 

[0103] In addition to the above-mentioned effectiveness, the catalyst for exhaust gas clarification 
according to claim 12 can be made still compacter. 

[0104] Since an air- fuel ratio can purify very efficiently the exhaust gas fi-om the internal combustion 
engine operated or more by 1 1 according to the operation of an exhaust gas clarification catalyst 
according to claim 13, it excels in profitability (fiiel consumption) and the adverse effect to an 
environment can offer few automobiles. 
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♦ NOTICES * 

JPO and HCIPI are not: responsible for any 
damages caused by tiie use o£ "this 'translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely, 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the diagram showing the example of pore distribution of the 3rd quart layer in the 1st 
monolithic catalyst of the catalyst for exhaust gas clarification. 
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DRAWINGS 



[Drawing 1] 
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